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large electrical companies and is, today, the
very heart of both transmitting and receiving
sets. At the time of the World War, Arm-
strong invented the super-heterodyne prin-
ciple and, in 1920 or thereabouts, the broad-
casting of speeches and musical programs
expanded rapidly into our homes. The
"SOS" distress signal has now become a
familiar by-word in our daily lives; there
are thousands now living whose lives were
saved by the use of radio. Hundreds of im-
provements over the early crude equipment
and methods have been made in order to in-
crease the distance of transmission; messages
have been received which have travelled not
only once but as many as four times around
the earth. Other hundreds of improvements
have been made to insure the clarity and
faithfulness in reception of radio messages;
one can now recognize not only what is be-
ing said but also the particular speaker's
voice peculiarities or the individuality of a
musical artist. Nor has the fullest develop-
ment of radio been reached.
The Radio Transmitter. The electric
current which flows out of an ordinary dry
cell to operate a flashlight passes along the
wires in but one direction; this is called
a direct current. The electric current which
operates many of our home-lighting bulbs
passes along the wires first in one direction,
for a short time and then in the opposite
direction for an equal time; this is called an
alternating current. The electric current
which surges back and forth in the aerial
wires of a radio transmitter makes a com-
plete round trip in as short a time as one-
millionth of a second; this is called a high-
frequency current. In order to produce this
rapidly oscillating current, electricity is sent
into a condenser, or electrical storage tank,
after which it is allowed to pour out through
a coil of wire. In so doing, it builds up a
magnetic field around the coil, forming, for
a brief instant, a small magnet. When the
condenser has emptied, the current ceases to
flow and the magnetic energy around the coil
returns to the wire, thus producing a current
which refills the condenser in the reverse
direction. This process repeats' itself many
times each second. If the condenser and the
coil are large enough, it may take ten seconcls
for a single oscillation of the current. An
electric light bulb, connected between the
coil and the condenser, will flash once every
ten seconds. If the condenser and coil are
 somewhat smaller, the current may surge
back and forth a hundred times each second.
A loud speaker connected in this circuit
would then give out a low-pitched note,
stirring the air in front of it a hundred times
each second. With still smaller equipment,
the sounds produced would rise in pitch to
become inaudible at about 20,000 vibrations
per second, the upper limit to which the
human ear can respond. If the loud speaker
is removed and the apparatus is made smaller
and smaller in size, higher and higher fre-
quency surges of electricity will result. Then
a strange thing begins to happen, feebly at
first but with increasing strength as the os-
cillations become more rapid; radio waves
begin to leak off from the wires. Just why
this is so, nobody knows exactly—anymore
than they know why light leaves an electric
bulb or why heat radiates from a flat-iron.
The secret of producing this so-called car-
rier wave of radio is to generate an electric
current which is going back and forth in
the wires with sufficient rapidity,—say 50,-
000 or more times each second. Perhaps you
have seen "500 Kc." stamped on the dial of
your radio set. That stands for 500 kilo-
cycles, meaning 500,000 cycles, or one half
million vibrations, each second; the figure
indicates the rate at which the electric cur-
rent is oscillating in the transmitter of the
sending1 station whence your program comes
•when your dial is set at that position.
In Figure 1, you see a diagram of an
equipment by which it is possible to generate
these high-frequency currents. It is a mini-
ature broadcasting station, using the Hartley
oscillator. L is the coil of wire; C is the
condenser, consisting of metal sheets sep-
arated by some insulator such as air. The
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PIG. 1.    A RADIO TRANSMITTER
purpose of the triode, or vacuum tube, VT
is to refill the condenser in order to allow
for the energy which, at the high frequencies,
has passed through the coil If to the aerial

